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(54) SOLID-STATE IMAGE PICKUP DEVICE AND CONTROL METHOD THEREOF 

(57)Abstract 

PURPOSE To control the performance of the solid-state image pickup 
elements to provide the high resolution under the relatively high 
intensity of illumination and to provide the positive S/N under the low 
intensity of illumination. 

CONSTITUTION: A mode circuit 6 decides the optimum operation of a 
solid-state image pickup element 1 receiving the output picture 
information of the solid- state image pickup device, the result of 
decision is informed to a timing signal generation circuit 3 and a timing 
signal to be sent from the timing signal generation circuit 3 to the 
solid-state image pickup element 1 is changed. By changing the timing 
signal, the operation mode adding and reading a plurality of picture 
element signals is selected under the low intensity of illumination, and 
the operation mode reading signals from each picture element at the 
normal operation is selected under the high intensity of illumination. 
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D2) KA^?Sn*C4.tCJ:0. FXJWl©4#©*y 
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«rttS©afc*WS«rSc4*srt4. «:*f. 09r 
«. 01l©fBm(b©fc«O{C. 4*©£gii&&©3tt@ 
B«*LA:*«. ff«©S©SiEaiRiS*ffl*/cja!R@K 
%«BST4C4K«tO. ffS©@B*«fi£r**. 

tOO 1 3 ] HI 0«. *«^©*2©H»«*^rM 

ossaa«*is©»fiSsr*5. si o©ffisyu03© 

fit^4B^o-CV^.#.«. H3<C*LfeMOSS®fl:ffl 
««^1 l©SES#«SL4*¥a^-(i»^YSW 
l4©(ffl{C«l«SLA*»lt?£*'C*i. C©«k9«C. 
*BfiB#»»«ciiBSLA*BW*c4«:J:0. B# 
*B^3**C4)J«t:#S. W«S*SWf*C4Ki 



0. »Sfi«4H4C4{COt»TB. Witt*. 7 A - A 
- • A- • A • h?>1ftUa> • t> ■ JU> hn> 
f'*AX (IEEE. Transactions onElectrcn 
Devices)Vol.38.No.5, pp.363^975, May 199HC 

£<s-#8S L41«igLA4©l8KC. *¥aiK»Y«CJ: 

o $nai3 *i ase 2 ©*¥«w* -f ? * y s w 2 

inLXUZ,. C©J:^{C-rfttf. -»(Ctgii4Btt4& 

•s*9ffis«c*ti/x. i*«ai[m-f«»«:cft*^5 
jg^tctt^rtses© u a n? * ft*& 

[0014)310 ©SSB©ttfEB. S*fl5K»H3 © 

H24E!t;-c*s. fcftf. JS2©*¥iBK*^*Ys 
w 2 ©»ft£^-e<,>£j6©##a 3 ©ttft 4g& ■> r 

ttitt^ *^tSj©S@BRP l £l45i{cK*ffl 
TtfrStCB, 3l2©*¥aiRx-* *yYSW2£flte)W 
*2"5©MOS r5>^XirQ 1 . Q2©t,»-rft*t* 

>tmc c . as 1 mwDfmzwa&L a «ca*s 
*. -e-ft-eftaitK^ai-r. educator. 2 a©® 
£©##*»# UTmai-ia^tcB. 2o©Mosh 

5>y**Ql. Q2€ri«)«:^>tefiHC-r5C4«:j: 
th IBR2<B»©m^AiJg«ggLAJcA*$ft. -frCT? 

m^ottjffWften^citcas. *¥^© 

4 ffl©il*©m#*ftjflt l,TS*tt-r»^«C«. H 3 T 
jfr^ctSK. *¥SJ?X-f »f-YSWlrt©2ffl©X 

4*«3JSrc**. C©«fc5K. *Ht6WC«. 
©»*©©#©«»$. *¥JSK?x^ * * Y S W 1 H «fc 
O f »2©*¥iS^-f 7?YSW2©*fltRttff*«Ql 

^4C4«C«fcl)f7->r4*0. *ft6.©$Hf|l»*- K«S 
@886©*!!K*SSK: J: »)gH£Sft*. 
c 0 0 1 5 ] a 1 1 B. *ftW©m3©H«S«*^C 
CD3?M«SBB©««SH-C*i. MOS32fflffc£Sr 

». 7 * h if A *- 1 p 1 ra»snfc«^i«sag# 
jsh-cb. ai i«c^-rj:^{c. m&fmm<DRoicm 

y*\-^A*-Yisaovi^mi>v-Yifihmu^ 
ftiiB3RP24. m&ffikmvccDWcDt* &m 

¥7?|S|©B$3^J(I^K^*£rt¥CCDyiJHC D4. 

*¥cc d3?»jh c DzftLxmitixttctmntsi 
«m-rsm^8im®8[AMPi*>6««3ftri^. c 
era. aaccD?ijvcDB4ffi©iBtte^v i-v 

4«C<k»)Ett<*ft. *¥CCD3BJHCD«I1C< 4tB© 
«B«I@#Hl-H4(CJ:9fBKi3ftri^. */ c< C© 

B«t«i«jR^ 1 2©ffi^*Jtwgc-rta^®# 
vo*ifsrt»©it«g2 2i. s»a»«a©w*m 

^vo^swr^-F^sutb. -tft«c«k»)f ^5>y so 
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&&ES83 ZZtmtZ*- R*!l!£@8&6 4*»SC*e>ft 
£. C©*- F«£@W6«CJ:0. SAi^if^SMSS 
3 2 A>fcBt«a<6JiHF 1 2 tc&tBstisjgjMt^a* 

( 0 0 1 e j *k. a 1 1 «c4*w*iis^isi©®*©m 

•^©flDft^tCOCiT^S. ai 2B, sa^rfijoB 
£^ 2®*#©<i^*Jin»-f £i«£©«jfl;5r 3 >y* 

*- r-c*»>. ai 3B. ai 2tc*r&tsmtcisttz 

SCCD5iiVCD«:tt3^©il€:^-rafi[VH. VM. 
VL©^ftfi^Vl. V2. V3. V4#Effl!Jll;*ft*. 
ai 2«C^TJ:5tc. *f. ffittg^Vl. V3*;W 
U*<;P©*tiVH£U. SffiaRP2*>6SacCD5iJV 

cD«cm#a^*^*aiT o*at (o) ) . acK, a 

W©CCD©8MfcfraK:.J:0. V l~V4£Hi 2©BB 

is-csBttT-si, ai 3«:*Tj:^Ksa«*«iE>g*m 

3ftfc©*t*S?B*¥CC D?dH C D k:iSj-,r|gjS$ft 
Xt><. B12rtt. t (2) (3) (4)"CV1KV 
L4. t (4) (5) <6) -CV2KVL*. t (6) 
<7> (8) -CV3(CVL=&. t <8> <9> <io) 

v4(cvL«r, -ehJEWBVM*. epmrsciKi: 
o. ai3©j:5cc. a^fflshfcs^jis^^j/i. 

*^Sftn»5. HCtStCtyT. <6©g#SST*S 

ei>»»£*«a©gii»fc. *ft-eft«^^@#«#ii / 

mtfli*P2 (1.1) 41SRP2 (1.2) ©m# 

ssbsoo^^. *©«»4ur. fcsn ( M )k: 

tt. SacCD?JVCD*>6*^CCD^HCD©*g 

tk v 2 ®«»©)§^«i5*5ft?ff s ftrisas ft* c 4 

K«tS. C©«J&C. *¥CCDyiJHCD4ffift(f-tH 
1-H4tcj:0ffi»r*. 

(0017] iXK. Sa*I^©4®3R»©^1BSr*Jii 
JH/T8#ffiTia£K:rH>r£'<£. 01 4B. SilC 
CD©»fFi»-(5>y^-|.-h-c*») 1 HI 5B, a I 
4 tc law *^I!©g#®Sr©<Sj£8&£ jj*T£9iH-C 

*5. ai 4B. »*wicBai ztmcvsffx-iii. 
T«cft%. ai2rat (o) ~t do) -csi«rfi# 

V 1 - V4«rBfll0tTSgi}RP 2*>£g#tti3ftfc©^ 

aw%2®a5s«cfti*L. saccD5ijvcD«<eai-r 

*©{c»ur. Bl 4-CB. t (0)~t (18)rK 
Klg^Vl^V4«rEnttll,r. ai 5tCij*-rj:5<C. s 
SBR P 2 *»6S*a}?ftfcS# 2 EJRSKJBW 
U SaCCD5>JVCD*|gaSbr. *5PCCDWHC 

d©sstk:4 ®*»©e#jK?*»DD»s ftiesis ft* 
txmzmitz. ■?©». Tk^ccDWHCD^K 

tft^^H l-H4«:^05gKiL/ > fc«aftfc4®JRfl-© 

fs^«iSf*m^a@?8C£:«ta«brc><. a i4. ai 



ai 

wc im<m&mi:® 1 2 vmbtcmofk&m 

4?E**C4&<. ^cfB»{i^©&«>£**C4&< 
*¥C C D5UHC D<DaBST-Cffi«©e^«r» 

©4SS5*»DSTam*0fc#. laJtioKfC. * 

na±©fiB.e©n«a©<i^a«r**5Fc c d3»jhc d 
©$$TrJDS*sct*iorte-c&s. fcfcu sac 

CD5i]VCDT©<£Siaii{Cfel>t:B. B^^BSR© 
[0 0 1 8] SI 1 6 tt, *£SB«:45tf**¥CCDfc<i: 

tf<t^.fcffi@KAMP©iiffifflS0r**. hi etc* 

*. H 1 6 Kfct>-C, lOOttnS&S. 10 1. 10 
2 ttS!WA*£Sffil6£?' * *^*#JiW *fc»© p M 

ct^nS^Ft^®. 1 0 4 »:n aTW&JB, 
1 0 5- 1 0 8tttS»<S#H 1 -H4*SEfflJQ<Sh**¥ 
CCD©y-h«g. 1 0 9B8*ffluy- 

110. 10 3tt#i81£IWB*y * 9 htifc 

>Sg-C**. y-h«gl0 9tt. 8*ttl,y-Hs 
-ttOGSCfcOMlSlSti. *¥CCDrt£l£jaS3n-C*ft: 
S#aj§f*ni?^«i^Sl 0 4t?8fiS3ft*i*i8fcttB 

(7o-f/>?f<7>-y3» tcK#m-rt>©r 

f^aittMBl 0 4(c^t5S^SS*tt3h5i. 
SHF-FD©«fiB®^«?m«:je;i;-c£«;u 8*fd 
tc««3 tik. v - * 7 * a 7088 S F ccfc 0 «® 3 h. 
tft&&*OUTK<I##iS*tfi3tt*. «*- hSffil 1 

OB. v*v\-y-tmRGiO:>)m$ti> 

«mi 04*^7 httiRDtcy-fesr h?&. 30 
(00 1 9] HI 7 * J:tfB 1 8 tt. »JWBt>SI>ff © 

tttomtsmmx-i,?,. ttit>%, sacc 

D*>6*¥CC DK*Ej£3hfcm^3IS**¥CCDK: 
tt. HI 7KinTJ:?«:. t (1) -t (8) ©*EE# 

s«shi~h4. og. RGtcaynsn*. *©i&© 
s«ffiT©wati. Hi8©t <o) ~t (8) -cmr 

tt. H18©t (0)~t (6) ©tWrc*SS*i£*&5 
n-ci>*. Hl©«gTK*ofc»i5#RDSffiT*-C 

#f£3n*. jt-r. ny- nt^RGJcto^a 
#u (o) ) . i»a©m^*w«a*ajL/y- hj© 

y-h«ST (SBUl®itH3#8fl]D3h*y-l-tBffi> 

(cisst* (Kfsiit (2) > . *©a. s*mi,y- h 
s^0GKj:»)S*fflty- h**>$i*x. m^m& 
i&mLtma 1 04tc8*ai* osait (4) ) . en 

Ki. •} . a-T-F D©*e*5S^?B®fi«Cj6D-C^tl/. SO 
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H 1 6 iCmt J - X 7 1 a 91B S F ZftLXfmifiS. 

*ai3*ii. vv- hg^RG{cj:»)';* 

v h«&R djc »;•«: » h u ;x©m^«©«:«*ia-ris 
mzt& mmt (6) ). c©j:o&«&tt*«»)i&-r 

CiWl *¥CCDrf6S3ft£M*t*»£. J&K 
[0 02 0] HI 9*J<fcVB2 0tt. *¥CCDr|KS 

c c Dto j: ve^aaja©*)^ » 5 > y* ▼ - h t 

•5-OttfKftWB-C* S. B 1 9 . H2 0 Ttt. 1 Si© 

««MWt * f*iaa»a i o 4 K.mmt t c * * rtta 
1 7 40i;-cfc* (RSJt (4)). c©?*. 
n» hy-ncj:»)#2is£»Bi04*y-fev h«r 

tc. 2#S©<l#SM^iS^t!tJa 1 0 4 tcSOHht 

mtat <7> ) . fitor. c©«6©»aB£iiii i o 

4KB. 2o©mSShfcg#S?5!WSI83h. K*tU 
3ttfctt«r*s. c©Jn*3nte©#«Wtt. v-x 

msn*. ^©a. y-t^hy-hs^RGK^oyt 

vf-y-h*:*>3tt. #«ll£fijtffll0 4*'J^7 l-S 

Z,mmt (9) ) . C©J:o<C«&ft*l8»)Ji-rc«!:{c 

0ta*Hl^c4*J-c#S. c©Krf1f*a©^tt. * 
¥CCD9»JHCD«©«KS^ffi*. HI 7CC^TJ:-5* 
S«i©#£4lBlW:7tt:i,-e. 'JHr? hy- Hi#©R 
G©w«8fc'»r. r*»ffiUtai 0 4tc*ji>rsi3R©m^ 
4Jjn#r5C4-C*4. <tfe HI 9. H2 0-CB. * 
¥^|SJ©2iUR*}]0»riW«rjRl/TU-5*i. 2gBRtC 
KS3n5ci^<. §iS©liS»©S^Si5*r*iSa 

&jb 1 04 ■vmntzcttm&v&z. 

[00 2 1 ] C©4:?{C. *SE*W«c*$l>rB. SS* 

i-v4©igtt@a*a:<t3tt&c4«:j:«). *^cc 

D©*ST-Ct??C40fi>JSrc*4. *sp^|Si© 

g^©tti»tt. ig4ttuiiiM(s»«ini«>ji!7 h 
-e-L-c. se^(fii4*^isi©jo»-r*iiBReB. 

lfc£tl/-C^^.5C4*s-C#i©-C. «*W«CBttS©» 
i*J:cfeS©«)S©il*«lsJSfic i*J-e**c4«: 
t£h. H6tCin^«k9K. 2x4©«fiTCftlIH- 
S«S«:B. JfcrSE2Ffi©4B}R€B14-e3tSlil,fc 
*^«CJ: ») *^CC D©«ffiT-CH»U. XK*¥C C 

DfjHCD rt©<t#*K* 2 ®mm*imm& a m p 

•C»Ott-rnB<fc<,». CfttCJ:*). «W©flB»B$«CB. * 
^CCDPJHCDKB. SSiICCD5tjVCDCC»lt.l, 
fc£ia#rS]©4 !BR»©(S^«I5««iE23nfct«»4 & 

d . ««£ v 2 x 4 ©tins© 8 ®<m%<r>mms.wfim 
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{0 02 2] MMitihffl#<D& K *tc\mi&<DW)& 

4. 0*9 h*-HI^RG> a<*aji,y- fji^og 

2fcii*D;*ti*. Tftfc*>, SttfiffcafrM 2<0&fr 
i*. «SiS2 2^uriu«ftfiicrffl*$n^ 

(o o 2 3 j S2 1 xmiom^Qyg&mw*® 
DMtm%*i 2im^tcm^t:mr. hi i^rc 

CD^$#^£J|ft SaCCD^JVCDl ffi 

SB^tC 3 3ffi<Dl§Sbft^Vl~V3-Ctg 

$n^ii@r2iS35«5«:»ifi[3ti/c^, *3?$&0¥rtt, 

*s> ^JMftottff096 % *¥CCD3*JHCD4s<J:tf 
£R)i;-C&*fca?>/ CCr«*¥CCD4*iO^#l*iH 

[0024] H22«, 02 i<am&im& : ?om&* 

^nmoy^m^m^fjk'tmvh sac c dju vc d 
3ii<o«ttvH, vm. vLim?m»m^ 

V 1 -V 3#B«niSft* 0 ia&m#v 1 **av 
Hfct/r. St®«P2/P6ffiICCD^JVCD 1 (Cg# 

msf*s*ffi-r <B*sit (o) ) . jk«c % igftm^vi 

- V 3 £H 2 2 CC^T* 5 ftSUfc-CSBBrT * C£(cj: 

m&<om^mmm o o £t>r kiss s*vc 

t><. ^<D*gj&, B$Sf t (6) «C«. *¥CCD?«HC 
DS>H 1 «gTfc. 1 10R^O[)ft^m?W4EaSS tv£. 
C<DttK-C> *¥CCD?JHCD£ffiftg^H 1^H4 

<o)^6t (6) <Dmtzm&r cttc**). ga 
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ccDjtjvcD i *cs*m5n/c@#«»^j®*, 

CCD?JHCD(CjEaST^Ci^S6r*^. 
tO 02 5] H2 4tt fc H2 1 4>B<ttfi»5RWfc{,> 

«£©Ifr{1^*>^*-Fr&D. H25tt* H2 

a. 02 2cc^L/c«M^ieiDr^or, 

«®^p 2 ^6s»ttj$n/c^«sr«ifea[{csac c 

D^JVCD 1^45JSbr^<. fc/c, H2 4©ttffr 
*¥CCD5)JHCDO«gT«:21i^^<De-^«^ 

#^?ftT£i&*ft*s-c, «&ft*i«ff & mat 

(12)). %om* *¥CCDMHCD*SB«riI#H 
l-H4CCct0®»ur. <* ftfc 2 SBR#<D<I-^m 

D5»lHCD©«gT(cfcCkr@i3R«Xt^ftiS-r*. H 
2 4Ttt, SS^©2H**J^**Jg£*^bfc 

£*¥C C D^JH C D CWSgTr Ho** 5 C t ifiX Z 
*. M£CCD?JVCD 1 (C*Jtt^<S3Bigr 

Rs^2sas©®#afif*fiD0^ci«ftti/c 
^c^^r*. ^se^isi(Z)pj68ft»«s*a 1 1© 

[0 02 6] 182 6 tt. *JWi€)*5<Z>llttl«*^«» 
010, HI i % *Jj:OTa2 1<DSIItt«rtt. &SJJR 

cn{c**ur, H2 6Jc*THt6fifJr«, 
P3^em#«:S^ai(/rfc. ps^acd?^ h^-<^- 

X^6«titdll«jr^^«r^Lrt^. ft*5, H2 8 

^osaa«»xs ci ) ^y- 

gn/cMOS h^>yx5fi % ^ t Ki&jy- 

n/c »; * 9 hSES V R ( 1 ) *>6gS<I^ 
aSLd)^SL(ni) «C*ffi#&#v5. 
[0 02 7] C04#(cS6n^*flSai« k 7*W4t 
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-K©S(i«CJ:9fHt-f*©-C. 8*fl(C. SfiS#a 
SL©*<4tt?* t-tfJ*- K©«(4«cj:oT*«y£Sft 

«CS. C©»£. 7*Y¥J*- K©Bffitt. <§##B 
t,ft*pJS6T&*. *fc. @tttt«SR-?-13rt©RStt. 

m>«i«#««*ftfcv»©-c. mb®m%zm»m 

- h-c*s. »ra t a < i > -e. «»©gaafc 

ttXS (1) - (n) ©^%©lo«rgfiatRHK4 3 

*i*n*ti5T *ges#a s l Kffl^srs*ar. c c 

- <m> tcm#*R*mi/rv»*. *©&. MfltB 

(D-c. *¥aHR»Ys**¥«raa»5 3K < fc»>«B 
*a«r5ci<c«t»). s«©iiaa#asL u> - 

(m) {cK*fflS*ifcfi-fi*, *V©^«OLlcKJ?S 
*fcb-T. C©g#liJf«S2 3{CA^3*ifca. BJR1 

Maomtiffafci/cuftsn*. ate. mist a 
(2) -c. seawuaxs (2) taau ctiwsa 30 
s ftfc«s©i3JRP 3 *>**ft-e*itta*i£f 

SS L ( 1 ) - <m) <CfI-f?*SS*fflT. y-b ? 
hStRSRS (1) *SiiStt£l8g4 3CU:tJ)3KU 
saawax S < 1 ) «c«t»S hfcBB3RPl©7 * h *V 
*- K©«a*«/t* FT*. *©». 193 1 B (2 ) 

4c^(t«BOL(e«%a»lB-r. e©«fc9&*W*4«9 
iitr. jtaaJRaxs*j;o t y-fe? hafcaRSfcJH 

•C*6. 40 
{O'O2S]02 8tt. 02 6©l{*Jg«^fc4s^ 
T. Sl[^^©fSa©a«©S^5:J»3»UTS*ffirt 

- Kfc#jS*S»ft*-f A*-r- hr*i. 02 8r 
fit. B88TS2II* (CCT«. P3 (1. 1) 4P3 

(2.D ©2S$> ©ft*«ta»i,-c*»ilii/ct> 
a. fur. m t a- < 1 > tc»£5 2*©gaai*a 

XS (CC?tt. XS (1 ) 4XS (2) ) *£Ei«R 
fi4 3(C^r)aiRt. Cft6K«&SftfcaK©ilJRP 

3 «fc 9*ti*htc*tt£r asanas L«C<i^*R* 

BUT. C©4*. 2*©£SieiR£XS#aft3tl*© SO 
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•C. l*©ffit<i#SSL«:»2-P©ii3R©fi^*Jj5D# 

5*vcs*a»*ft*. *©». wrat b- (nr.* 

¥«lWftYS**¥BKSB5 3«:J:»>aKU Sfift 
t. 'X<C. «Mt A' (2) T. »!©«#£*>#©«£ 

?2*©saaiKaxs (2> ixs <3> taiRu 
cne,«c««3ta/cifia©®«p 3a>5-e-n-eti«:»io 

inr^awaRs (i) zm&msmm* 3K**)m 
«u saafcaxs (i> Kmmtitcwm*vD7 * 
nr<f*-F«ratt* !»*»!• fa. *©a. Mat 
B- (2) r, ^mmystrnxmnr^cttcj: 
0. «^**3Wt#«OLK«XK*tt-r. c©iw* 

Saaftax S *» J: V 'J Hr v h »Wt9R S U 
•ceOigUf^ci(cJ:0. l8t3©iHBt8«£»*<: 
4#r**. c©*5«c. awurK»HitWR« 1 -9 
rorsr c o . mnft<Dmmi%it$i*?> 

C4fc<. ■a©fl*©fln)teiT9C&*tr#. 

»3s*»ic4#rss. zcvtt. 2na*injii/ 

t8*liitm*lto»'. SfiatR@84 3K:*0PJ^ 

<catRf aaaaiRax s ©assatstf* c t «c j: 

0. ft»$1i4li3R©a*ffi*«ClBErSCt*»^«fe-C 
**. *3P*fSl©ii3R©<S#©ttl»«. B3tC^ 
tmtt«4isjor**©r. £9J*««ST6. 
C 0 0 3 0 ) 02 9 tt. ^l<Df60ttim$tl 

1 3 m^tdSSZ^ir^Z. H2 6©« 

SiE^[Si©ffi3R©<i^©)W«a«:a«Kr*e: 

©HBR©S#*fl3Jll/J:?4r*4, B3©Htfi«4|SJ 
C<t9(C. JBStSttfiTTi. Cla{C*ttr. 02 9© 

02 9»C^TJ:7K:. *¥2MR^-<7fYSA*l 

*©sa®^as Ltc»u-c 2 o©mo s h * 

T«fiTT5. C<16©5%. MOS h?>y^irQ3« 

sambas L^awritor*"). *¥a 
waYstcj:D*>. *7©siita«itft)n5. ifc. m 

OSh5>^X*Q4«. Sa®^aSLKS*ffl$4l 

fcm#**^e#aoLJcs*a»-rfc«)©fc©-c. 
©^asL«cy-h*«a«s*v*. ttffiora. na 

g^aSL©3ffl«:iCi;TS5£«fiVDD*>6MOS h 
■7>yx*Q3. Q4«Vl,T«a*iffin5C4K:«t: 

9. *h*e#4Lrs*m-r. «£r>r. ga©^as 
asnsc4<t<. HRiPn;<rc@fcatRT*£4# 

pIS6-C*4. <t*5. B2 9K4stf41«:ffl»* ; f 1 3© 
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